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(54) Magnetic tape cartridge

(57) Disclosed herein is a magnetic tape cartridge
including a reel-rotation restraining member which re-
stricts rotation of a reel when not used and allows the
rotation of the reel when used. The reel-rotation restrain-
ing member has a restraining member, an urging mem-
ber, and an unlocking member. The restraining member
has a restraining gear which meshes with a locking tooth
portion, and the restraining member is supported by a
support portion of the cartridge case. In the magnetic
tape cartridge, the following relationship is met:

where "a" represents the length of engagement be-
tween the restraining member in an unlocked state and
the support portion, "b" represents the clearance be-
tween the restraining member and the support portion,
"c" represents the space between the tooth of the re-
straining gear and the locking tooth portion, and "d" rep-
resents the outside diameter of the restraining gear.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a magnetic
tape cartridge and more particularly relates, in a mag-
netic tape cartridge where a single reel with magnetic
tape wound thereon is rotatably housed within a car-
tridge case, to the structure of reel-rotation restraining
means which causes the reel to be in a rotation-re-
strained state when not being used.

Description of the Related Art

[0002] In the magnetic tape cartridges, which are
used as storage medium to be employed in external
storage units for computers, etc., there is known a type
where a single tape reel with magnetic tape wound ther-
eon is rotatably housed within a cartridge case. This
magnetic tape is employed as a data archiving tape for
computers, etc., and stores important information. For
this reason, the magnetic tape cartridge is provided with
reel-rotation restraining means for restricting rotation of
the reel so that problems, such as tape jamming, etc.,
do not occur and that the magnetic tape is not pulled out
from the cartridge case unexpectedly when not being
used, such as when being archived, etc.
[0003] The reel-rotation restraining means, as dis-
closed in Japanese Unexamined Patent Publication No.
11(1999)-23835, is equipped with a restraining member
for restricting rotation of the reel, an urging member for
urging the restraining member in a restraining direction,
and an unlocking member for moving the restraining
member in an unlocking direction in accordance with the
chucking operation of the rotation means of the drive
mechanism of a drive unit such as a recording-repro-
ducing unit.
[0004] A locking tooth portion is formed on the reel
side, while a restraining gear meshable with the locking
tooth portion is provided on the side of the restraining
member provided so that it cannot rotate with respect to
the cartridge case. In the non-operative state, the re-
straining gear of the restraining member engages the
locking tooth portion of the reel to restrict unexpected
rotation of the reel, whereby the magnetic tape wound
on the reel can be locked. On the other hand, if the mag-
netic tape cartridge is loaded into the drive unit, the un-
locking member moves the restraining member to dis-
engage the restraining gear of the restraining member
from the locking tooth portion of the reel. In the disen-
gaged or unlocked state, the reel is rotatable and there-
fore the magnetic tape can be loaded into or unloaded
from the drive unit.
[0005] The above-mentioned unlocking member is
equipped with a main body which abuts the above-men-
tioned restraining member, and leg portions which abut

the rotation means of the drive mechanism of the drive
unit. When the chucking operation of the rotation means
is performed, the rotation means moves the unlocking
member upward to disengage the retraining gear of the
restraining member from the locking tooth portion of the
reel.
[0006] In the case where a magnetic tape cartridge is
equipped with the reel-rotation restraining means men-
tioned above, incidentally, the restraining member in the
unlocked state is unstable because the central portion
of the restraining member is supported only by the cen-
tral portion of the unlocking member. On the other hand,
because the reel is rotated or stopped according to load-
ing or unloading of the magnetic tape, the force exerted
on the reel is transmitted to the restraining member
through the unlocking member. For this reason, the re-
straining member tends to tilt. If the restraining member
tilts, the restraining gear thereof will contact the locking
tooth portion of the reel. This produces an undesirable
sound, disturbs rotation of the reel, and interferes with
the operation of loading or unloading magnetic tape.
[0007] In addition, in the case where the magnetic
tape slackens because of the shock produced by the
magnetic tape cartridge falling when not being used, the
magnetic tape cartridge cannot absorb the slack of the
magnetic tape because it has only a single reel within
the cartridge case. As a result, there is a fear that the
magnetic tape will be damaged. Hence, in order to pre-
vent the magnetic tape from slackening because of
shock caused by the cartridge falling, the locking tooth
portion of the reel and the restraining gear are construct-
ed so that the tooth face of the locking tooth portion,
which faces in the reverse winding direction (tape slack-
ening direction), and the tooth face of the restraining
gear, which abuts the tooth face of the locking tooth por-
tion, are inclined at an angle near to 90 degrees.
[0008] However, in the case where the reel in the non-
operative state is unexpectedly locked by the mesh be-
tween the restraining gear and the locking tooth portion,
there are cases where the reel is freely moved by the
complete mesh between the restraining gear and the
locking tooth portion, depending on the phase relation-
ship between the two in the unmeshed state. Particular-
ly, if the tooth face of the locking tooth portion, which
faces in the reverse winding direction (tape slackening
direction), and the tooth face of the restraining gear,
which abuts the tooth face of the locking tooth portion,
are inclined at an angle near to 90 degrees in order to
prevent slackness, as described above, the locking
tooth portion and the restraining gear move only in the
winding direction when they mesh with each other, and
consequently, force is exerted on the magnetic tape in
the winding direction.
[0009] In addition, in the case of a magnetic tape car-
tridge with magnetic tape wound on a single reel, a tape
leader member is coupled with the leading end of the
magnetic tape, and the tape leader member is caught
by the catching member of the drive mechanism of a
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drive unit to pull out the magnetic tape from the cartridge
case. In this construction, if the tape leader member is
exposed to the case peripheral side, there is a problem
that the free end will project from the cartridge case, or
dust will enter the cartridge case through a tape leader
opening formed in the cartridge case, when the magnet-
ic tape cartridge is subjected to a falling shock, etc.
Hence, it is disclosed in Japanese Unexamined Patent
Publication No. 11 (1999) -232828 that a tape leader pin
is retained inside a tape leader opening which is closed
or opened by a slide door. The configuration of the tape
leader member is determined mainly by specifications
for the recording-reproducing unit.
[0010] Thus, in the case where the tape leader pin is
coupled with the leading end of the magnetic tape, and
the tape leader pin is retained within the cartridge case
during the non-operative state, if the reel is moved in
the winding direction and a pulling force greater than a
predetermined quantity is exerted on the magnetic tape,
there is a fear that the magnetic tape and the tape leader
pin will be easily disengaged from each other, because
the strength of the engagement of the tape leader pin
with the magnetic tape is relatively low. Even when the
two are not disengaged, the magnetic tape will be
stretched by the aforementioned pulling force. Because
of this, the magnetic recording-reproducing character-
istics are degraded, or the tape leader pin is shifted out
of a predetermined retaining position or tilted. Thereaf-
ter, there is a fear that the magnetic tape cannot be cor-
rectly loaded into the drive unit and therefore reliability
will be reduced.

SUMMARY OF THE INVENTION

[0011] The present invention has been made in view
of the above-mentioned points. Accordingly, it is a first
important object of the present invention to provide a
magnetic tape cartridge which is capable of preventing
the contact between a restraining gear and a locking
protrusion that is caused by the tilt of the restraining
member.
[0012] A second important object of the invention is
to provide a magnetic tape cartridge that is capable of
preventing the disengagement of the magnetic tape
from a tape leader pin which is caused by the magnetic
tape pulled in the locked state when subjected to a fall-
ing shock, while assuring the locked state of a reel ob-
tained in a non-operative by the restraining member of
reel-rotation restraining means.
[0013] To achieve the first object of the present inven-
tion and in accordance with the present invention, there
is provided a first magnetic tape cartridge comprising:

a cartridge case where a single reel with magnetic
tape wound thereon is rotatably housed; and
reel-rotation restraining means which, when not
used, goes to a locked state to restrict rotation of
the reel and, when used, goes from the locked state

to an unlocked state to allow the rotation; the reel-
rotation restraining means having a restraining
member for restricting rotation of the reel by moving
toward or away from the reel, an urging member for
urging the restraining member in a restraining direc-
tion, and an unlocking member for moving the re-
straining member in an unlocking direction, by ro-
tating integrally with the reel and moving according
to a chucking operation of rotation means of a drive
unit;
wherein the restraining member has a restraining
gear which meshes with a locking tooth portion
formed in the reel to restrain rotation of the reel, the
restraining member being supported by a support
portion of the cartridge case so that it is slidable
without being rotated; and
the following relationship is met:

where "a" represents the length of engagement be-
tween the restraining member in the unlocked state and
the support portion, "b" represents the clearance be-
tween the restraining member and the support portion,
"c" represents the space between a tooth of the restrain-
ing gear and the locking tooth portion, and "d" repre-
sents the outside diameter of the restraining gear.
[0014] In accordance with the present invention, there
is provided a second magnetic tape cartridge compris-
ing:

a cartridge case where a single reel with magnetic
tape wound thereon is rotatably housed; and
reel-rotation restraining means which, when not
used, goes to a locked state to restrict rotation of
the reel and, when used, goes from the locked state
to an unlocked state to allow the rotation; the reel-
rotation restraining means having a restraining
member for restricting rotation of the reel by moving
toward or away from the reel, an urging member for
urging the restraining member in a restraining direc-
tion, and an unlocking member for moving the re-
straining member in an unlocking direction, by ro-
tating integrally with the reel and moving according
to a chucking operation of rotation means of a drive
unit;
wherein the reel has a reel gear which meshes with
a driving gear of drive means of the drive unit;
the unlocking member has a main body which abuts
the restraining member, and leg portions whose
lower ends abut part of the drive means of the drive
unit through guide holes provided to penetrate the
reel gear; and
in the locked state, the lower ends of the leg portions
of the unlocking member project from a tooth edge
of the reel gear.

b % (2 3 a 3 c)/d
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[0015] In accordance with the present invention, there
is provided a third magnetic tape cartridge comprising:

a cartridge case where a single reel with magnetic
tape wound thereon is rotatably housed; and
reel-rotation restraining means which, when not
used, goes to a locked state to restrict rotation of
the reel and, when used, goes from the locked state
to an unlocked state to allow the rotation; the reel-
rotation restraining means having a restraining
member for restricting rotation of the reel by moving
toward or away from the reel, an urging member for
urging the restraining member in a restraining direc-
tion, and an unlocking member for moving the re-
straining member in an unlocking direction, by ro-
tating integrally with the reel and moving according
to a chucking operation of rotation means of a drive
unit;
wherein the restraining member has a restraining
gear which meshes with a locking tooth portion
formed in the reel to restrain rotation of the reel, the
restraining member being supported by a support
portion of the cartridge case so that it is slidable
without being rotated; and
in the unlocked state, the space between a tooth of
the restraining gear and the locking tooth portion is
set to a length greater than or equal to a tooth depth
of the restraining gear.

[0016] In the third magnetic tape cartridge, it is pref-
erable that the aforementioned space be set greater
than or equal to 1.2 times the tooth depth of the restrain-
ing gear. It is further preferable that the aforementioned
space be set greater than or equal to 1.4 times the tooth
depth of the restraining gear.
[0017] In accordance with the present invention, there
is provided a fourth cartridge case where a single reel
with magnetic tape wound thereon is rotatably housed;
and

reel-rotation restraining means which, when not
used, goes to a locked state to restrict rotation of
the reel and, when used, goes from the locked state
to an unlocked state to allow the rotation; the reel-
rotation restraining means having a restraining
member for restricting rotation of the reel by moving
toward or away from the reel, an urging member for
urging the restraining member in a restraining direc-
tion, and an unlocking member for moving the re-
straining member in an unlocking direction, by ro-
tating integrally with the reel and moving according
to a chucking operation of rotation means of a'drive
unit;
wherein either a slide portion of the restraining
member or a slide portion of the unlocking member
is formed into a curved surface which has a radius
of curvature of 30 mm or less.

[0018] In the fourth magnetic tape cartridge, it is pref-
erable that the radius of curvature of the curved surface
be 20 mm or less. It is further preferable that the radius
of curvature of the curved surface be 15 mm or less.
[0019] In accordance with the present invention, there
is provided a fifth magnetic tape cartridge comprising:

a cartridge case where a single reel with magnetic
tape wound thereon is rotatably housed; and
reel-rotation restraining means which, when not
used, goes to a locked state to restrict rotation of
the reel and, when used, goes from the locked state
to an unlocked state to allow the rotation; the reel-
rotation restraining means having a restraining
member for restricting rotation of the reel by moving
toward or away from the reel, an urging member for
urging the restraining member in a restraining direc-
tion, and an unlocking member for moving the re-
straining member in an unlocking direction, by ro-
tating integrally with the reel and moving according
to a chucking operation of rotation means of a drive
unit;
wherein the restraining member has a restraining
gear which meshes with a locking tooth portion
formed in the reel to restrain rotation of the reel;
the urging member is supported by a spring receiver
formed in the cartridge case; and
the following relationship is met:

where "c" represents the space between a tooth of the
restraining gear in the unlocked state and the locking
tooth portion, "d" represents the outside diameter of the
restraining gear, "e" represents the clearance between
an outer periphery of the urging member and an inner
periphery of the spring receiver, and "f" represents the
length of engagement between the urging member and
the spring receiver.
[0020] To achieve the aforementioned second object
of the present invention and in accordance with the
present invention, there is provided a sixth magnetic
tape cartridge comprising:

a cartridge case where a single reel with magnetic
tape wound thereon is rotatably housed; and
reel-rotation restraining means which, when not
used, goes to a locked state to restrict rotation of
the reel and, when used, goes from the locked state
to an unlocked state to allow the rotation; the reel-
rotation restraining means having a restraining
member for restricting rotation of the reel by moving
toward or away from the reel, an urging member for
urging the restraining member in a restraining direc-
tion, and an unlocking member for moving the re-
straining member in an unlocking direction, by ro-
tating integrally with the reel and moving according
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to a chucking operation of rotation means of a drive
unit;
wherein the restraining member has a restraining
gear which meshes with a locking tooth portion
formed in the reel to restrain rotation of the reel; and
a tooth of the restraining gear has two inclined faces
which have an apex angle and interior angles, the
apex angle being between an apex angle of the
locking tooth portion of the reel and 90 degrees, and
the interior angles being 30 degrees or greater with
respect to a vertical line and also being approxi-
mately the same.

[0021] Note that the aforementioned vertical line re-
fers to a line vertical to the direction of rotation of the
reel. Also, in the sixth magnetic tape cartridge, it is pref-
erable that the locking tooth portion and the tooth of the
restraining gear be formed from synthetic resin material.
[0022] The present invention has the following advan-
tages:

(1) In the reel-rotation restraining means, which has
a restraining member for restricting rotation of the
reel by moving toward or away from the reel, an urg-
ing member for urging the restraining member in a
restraining direction, and an unlocking member for
moving the restraining member in an unlocking di-
rection, by rotating integrally with the reel and mov-
ing according to a chucking operation of rotation
means of a drive unit,

the following relationship is met:

where "a" represents the length of engagement be-
tween the restraining member in the unlocked state
and the support portion, "b" represents the clear-
ance between the restraining member and the sup-
port portion, "c" represents the space between a
tooth of the restraining gear and the locking tooth
portion, and "d" represents the outside diameter of
the restraining gear; or the following relationship is
met:

where "c" represents the space between a tooth of
the restraining gear in the unlocked state and the
locking tooth portion, "d" represents the outside di-
ameter of the restraining gear, "e" represents the
clearance between an outer periphery of the urging
member and an inner periphery of the spring receiv-
er, and "f" represents the length of engagement be-
tween the urging member and the spring receiver.
With this arrangement, tilting of the restraining
member is suppressed in the unlocked state.

b % (2 3 a 3 c)/d
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Therefore, the contact between the restraining gear
and the locking tooth portion can be prevented and
the major causes of an undesirable sound and a
hindrance to the rotation of the reel can be eliminat-
ed.
(2) In the locked state, the lower ends of the leg por-
tions of the unlocking member project from the tooth
edge of the reel gear. Also, in the unlocked state,
the space between the tooth of the restraining gear
and the locking tooth portion is set to a length great-
er than or equal to the tooth depth of the restraining
gear. With this arrangement, the extent of move-
ment of the restraining member in the unlocked
state increases. Therefore, even if the restraining
member tilts slightly, the contact between the re-
straining gear and the locking tooth portion can be
prevented and the major causes of an undesirable
sound and a hindrance to the rotation of the reel can
be eliminated.
(3) Either a slide portion of the restraining member
or a slide portion of the unlocking member is formed
into a curved surface which has a radius of curva-
ture of 30 mm or less. With this, when the restraining
member tilts, restoring force to a flat state that
equalizes the urging force produced by the urging
member in the circumferential direction is enhanced
and tilting of the restraining member is suppressed.
Therefore, the contact between the restraining gear
and the locking protrusion can be prevented and the
major causes of an undesirable sound and a hin-
drance to the rotation of the reel can be eliminated.
(4) The tooth of the restraining gear has two inclined
faces which have an apex angle and interior angles,
the apex angle being between an apex angle of the
locking tooth portion of the reel and 90 degrees, and
the interior angles being 30 degrees or greater with
respect to a vertical line and also being approxi-
mately the same. That is, the interior angles are
within 45 degrees. With this, in the meshed state
between the restraining gear and the locking tooth
portion, the reel can be reliably locked. Even if the
two are shifted in phase when locked and therefore
the reel is moved in the reverse winding direction,
the extent of movement will be slight and therefore
the slack of the magnetic tape will also be slight.
Also, even if the reel is moved in the winding direc-
tion because of the mesh between the two, the ex-
tent of movement will be slight and therefore a pull-
ing force that is exerted on the magnetic tape by the
movement of the reel 2 will be small. Therefore, the
disengagement of the magnetic tape from the tape
leader pin due to forced locking can be prevented.
(5) When the reel is rotated in the winding direction
by falling shock, etc., and an excessive pulling force
is exerted on the magnetic tape, the restraining
member is moved in the unlocking direction by the
inclined face of the locking tooth portion which faces
in the reverse winding direction. Asaresult, the
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meshed state between the restraining member and
the locking tooth portion becomes shallow and the
rotation of the reel in the reverse winding direction
is allowed. Therefore, an excessive pulling force
can be alleviated and the disengagement of the
magnetic tape from the tape leader pin can be pre-
vented.
(6) The apex angle of the tooth of the restraining
gear of the restraining member is set to an angle
greater than the apex angle of the locking tooth por-
tion of the reel. That is, the tooth edge of the locking
tooth portion of the reel is made thinner by setting
the apex angle of the locking tooth portion to an an-
gle less than the apex angle of the tooth of the re-
straining gear of the restraining member. As a re-
sult, the locking tooth portion becomes easy to de-
form, and slight play can be provided between the
teeth. Therefore, a force to pull the magnetic tape
can be alleviated without reducing the forced lock-
ing function. Particularly, in the case where the re-
straining gear and the locking tooth portion are
formed from synthetic resin material, the function of
alleviating the pulling force to be exerted on the
magnetic force is enhanced because they are easily
deformable.
(7) Thus, according to the present invention, relia-
ble locking of the reel in the non-operative state, and
alleviation of a magnetic-tape pulling force that is
produced in the locked state by falling shock, etc.,
are compatible with each other. This can enhance
reliability, while preventing stretching and disen-
gagement of the magnetic tape and assuring mag-
netic recording-reproducing characteristics and a
correct operation of loading the magnetic tape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will be described in fur-
ther detail with reference to the accompanying drawings
wherein:

Figure 1 is a front sectional view of a magnetic tape
cartridge of an embodiment of the present invention
in the non-operative state;
Figure 2 is a part-sectional view of the essential
parts of the magnetic tape cartridge of Figure 1 in
the operative state;
Figure 3 is a part-sectional view taken substantially
along line A-A of Figure 2;
Figure 4 is a part-sectional view showing the tilted
state of the restraining member shown in Figure 2;
Figure 5 is a part-sectional view showing the posi-
tional relationships between parts, obtained ac-
cording to a form for suppressing the tilt of the re-
straining member;
Figure 6 is a part-sectional view showing the posi-
tional relationships between parts, obtained ac-
cording to another form for suppressing the tilt of

the restraining member; and
Figure 7 is an enlarged sectional view taken sub-
stantially along line B-B of Figure 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0024] Referring to Fig. 1, there is shown a preferred
embodiment of a magnetic tape cartridge in accordance
with the present invention. The magnetic tape cartridge
1 is equipped with a cartridge case 3, which is formed
by fastening an upper case 31 and a lower case 32 to-
gether with small screws, etc. The lower case 32 is pro-
vided at a center portion thereof with an opening 32a. A
single reel 2 with magnetic tape (not shown) wound ther-
eon is housed rotatably within the cartridge case 3. The
magnetic tape cartridge 1 is further equipped with reel-
rotation restraining means 10, which allows rotation of
the reel 2 when being used and restricts the rotation
when not being used.
[0025] The reel 2 consists of a bottomed cylindrical
reel hub 21, where magnetic tape is wound on the outer
periphery, and upper and lower flange portions 22 and
23 respectively projected in disk form in the radial direc-
tion from the upper and lower ends of the outer periphery
of this reel hub 21. The reel hub 21 and the lower flange
portion 22 are integrally formed from synthetic resin and
are united with the upper flange portion 23, for example,
by ultrasonic welding. The reel hub 21 is closed at a low-
er portion thereof by a bottom wall 21a. The radially out-
er portion of the bottom surface of the bottom wall 21a
has an annular reel gear 24 that meshes with the driving
gear 13 of rotation means 11 provided in a cartridge
drive mechanism (not shown) . A reel plate 25 for mag-
netic suction is formed from an annular metal plate and
is attached inside the reel gear 24. The reel gear 24 and
reel plate 25 of the reel 2 are disposed to face the open-
ing 32a in the bottom surface of the cartridge case 3 .
Note that the reel 2 is urged downward by an urging
member 5 to be described later.
[0026] On the other hand, the rotation means 11 of
the cartridge drive mechanism is equipped on the upper
end surface of a rotating shaft 12 with the annular driving
gear 13 and a driving magnet (not shown). In the chuck-
ing operation, the magnetic tape cartridge 1 loaded into
a bucket (not shown) on the driving side is lowered to-
ward the rotating shaft 12. Then, the driving gear 13
meshes with the reel gear 24, and the reel plate 25 in-
side the reel gear 24 is attracted by the driving magnet
provided inside the riving gear 13, whereby the meshed
state between the driving gear 13 and the reel gear 24
is held.
[0027] Next, a description will be given of the mecha-
nism of the reel-rotation restraining means 10. This reel-
rotation restraining means 10 is equipped with a re-
straining member 4 movable toward or away from the
reel 2 in an up-and-down direction; an urging member
5, formed from a coil spring, for urging the restraining
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member 4 in a restraining direction; and an unlocking
member 6 for moving the restraining member 4 in an
unlocking direction.
[0028] Three guide holes 26 penetrating the reel gear
24 in the up-and-down direction are disposed in the bot-
tom wall 21a of the reel 2 at regular intervals on a circle
(see Fig. 4). Furthermore, three pairs of locking protru-
sions (i.e., 6 locking protrusions) 27 are erected in the
top surface of the bottom wall 21a at regular intervals
on a circle at positions different in phase from the guide
holes 26 (see Fig. 3). The upper end portion of each
locking protrusion 27 is formed into a locking tooth por-
tion 29. Note that three or more guide holes 26 may be
disposed. Also, three or more pairs of locking protru-
sions 27 may be disposed. Furthermore, the locking
tooth portion 29 of the upper end of the locking protru-
sion 27 may be constructed of a single tooth.
[0029] The restraining member 4, formed from syn-
thetic resin material, has a disc portion 41 within the reel
hub 21 of the reel 2. The disc portion 41 is disposed to
face the bottom wall 21a of the reel 2. A restraining gear
42 is formed in annular form in the radially outer portion
of the bottom surface of the disc portion 41 and is mes-
hable with the locking tooth portion 29 of the locking pro-
trusions 27. In addition, the center portion of the bottom
surface of the disc portion 41 is projected downward and
formed into a slide portion 41a. The slide portion 41a is
engageable with the slide portion 61a of the top surface
of the main portion 61 of the unlocking member 6 to be
described later by the urging force of the urging member
5 of the reel-rotation restraining means 10.
[0030] Furthermore, a protruding portion 44 extends
upward from the top surface of the disc portion 41 of the
restraining member 4. The protruding portion 44 is pro-
vided with a stopper groove 45 in the form of a cross,
which extends in the up-and-down direction. On the oth-
er hand, a support portion (swivel stopping protrusion)
33 that is inserted into the stopper groove 45 is erected
in the inside surface of the upper case 31 of the cartridge
case 3. If the stopper groove 45 and the support portion
33 are engaged with each other, the restraining member
4 can move in the up-and-down direction without rotat-
ing. While the support portion 33 in this embodiment is
provided inside the restraining member 4, it may be pro-
vided outside the restraining member 4.
[0031] The urging member (e.g., a coil spring) 5 is in-
terposed between the top surface, outside the protrud-
ing portion 44, of the disc portion 41 of the restraining
member 4 and the inside surface, outside the support
portion 33, of the upper case 3. The urging member 5
is used for urging the restraining member 4 downward
in the locking direction where the restraining gear 42 and
the locking tooth portion 29 engage with each other.
[0032] The unlocking member 6 is interposed be-
tween the restraining member 4 and the bottom wall 21a
of the reel hub 21 so that it is movable up and down. For
this reason, three cylindrical leg portions 63 extending
in the up-and-down direction are provided on the bottom

surface of the triangular main body 61 corresponding to
the vertexes of the main body 61. The leg portions 63
are inserted into the guide holes 26 of the bottom wall
21 of the reel 2 so that they are movable into and out of
the guide holes 26. The lower ends of the leg portions
63 are located to face the tooth portion of the reel gear
24 of the bottom surface of the reel 2. With the leg por-
tions 63 inserted into the guide holes 26, each pair of
locking protrusions 27 is located between two adjacent
leg portions 63 and outside the main body 61 of the un-
locking member 6. Note that the leg portion 63 may be
formed into the shape of a square pillar, an elliptic cyl-
inder, etc.
[0033] When the unlocking member 6 is at the lowest
position (see Fig. 1), the lower ends of the leg portions
63 of the unlocking member 6 project from the reel gear
24. When, at the lowest position, the driving gear 13 is
meshed with the reel gear 24 by the chucking operation
of the rotation means 11 of the cartridge drive mecha-
nism (not shown), the unlocking member 6 is pushed
upward by a predetermined quantity of stroke (see Fig.
2). Also, the unlocking member 6 is rotated integrally
with the reel 2 by the fit of the leg portions 63 into the
guide holes 26.
[0034] The reel 2 is provided with guide members 28
for guiding part of the unlocking member 6 in the direc-
tion of insertion when inserting the leg portions 63 of the
unlocking member 6 into the guide holes 26 (see Fig.
3). Each guide member 28 is formed on the inside wall,
near the guide hole 26, of the reel hub 21 of the reel 2
and is constructed of two guide ribs, which extend in the
up-and-down direction (i.e., the direction in which the
leg portions 63 are inserted), for guiding the vertex of
the triangular main body 61 of the unlocking member 6.
Also, similar reinforcement ribs are disposed over the
inner peripheral surface of the reel hub 21.
[0035] In the unlocked state of the reel-rotation re-
straining means 10, incidentally, the restraining member
4 is unstable and tends to tilt, because only the central
portion of the bottom surface of the restraining member
4 is in contact with the central portion of the unlocking
member 6. On the other hand, since the reel 2 is rotated
or stopped when magnetic tape is loaded or unloaded,
the force produced by the loading or unloading opera-
tion is exerted on the restraining member 4 through the
unlocking member 6. Therefore, if the restraining mem-
ber 4 is tilted as shown in Fig. 4 by the produced force,
the restraining gear 42 of the restraining member 4 will
be brought into contact with the locking tooth portion 29
of the reel 2 and will produce an undesirable sound. Be-
cause of this, rotation of the reel 2 is disturbed and the
operation of loading or unloading magnetic tape cannot
be performed with stability.
[0036] Hence, in the present invention, a structure for
suppressing the tilt of the restraining member 4 that is
in the unlocked state is adopted in the reel-rotation re-
straining means 10. As a first form of the tilt suppressing
structure, in a stopper structure, which is constructed of

11 12



EP 1 146 520 A2

8

5

10

15

20

25

30

35

40

45

50

55

the stopper groove 45 of the protruding portion 44 and
the support portion 33 of the upper case 31, for support-
ing the restraining member 4 on the upper case 31 so
that it is movable in the up-and-down direction without
rotating, as shown in Fig. 5, the following dimensional
relationship is met:

where "a" represents the length of engagement be-
tween the restraining member 4 and the support portion
33 of the upper case 31, "b" represents the clearance
between the restraining member 4 and the support por-
tion 33, "c" represents the space between the restrain-
ing gear 42 and the locking tooth portion 29 of the lock-
ing protrusion 27, and "d" represents the outside diam-
eter of the restraining gear 42.
[0037] That is, the clearance b between the restrain-
ing member 4 and the support portion 33 is set narrow
to the degree that contact between the restraining gear
42 and the locking tooth portion 29 does not occur.
[0038] From the aforementioned Equation, the length
of engagement between the restraining member 4 and
the upper case is set long so that it meets the following
dimensional relationship:

[0039] As a second form of the tilt suppressing struc-
ture, in the case of providing the urging member 5
formed from a coil spring, as shown in Fig . 6, the fol-
lowing dimensional relationship is set in order to sup-
press the tilt of the restraining member 4 by regulating
the tilt of the urging member 5 with respect to a spring
receiver 34 formed on the inside surface of the upper
case 31:

where "c" represents the space in the unlocked state
between the restraining gear 42 and the locking tooth
portion 29, "d" represents the outside diameter of the
restraining gear 42, "e" represents the clearance be-
tween the outer periphery of the urging member 5 and
the inner periphery of the spring receiver 34, and "f" rep-
resents the length of engagement between the urging
member 5 and the spring receiver 34.
[0040] That is, the clearance "e" between the restrain-
ing member 4 and the support portion 33 is set narrow
to the degree that the contact between the restraining
gear 42 and the locking tooth portion 29 does not occur.
The urging force of the urging member 5 in the circum-
ferential direction is equalized, so the restraining mem-
ber 4 can be held parallel. Also, the engagement length
"f" between the urging member 5 and the spring receiver

b % (2 3 a 3 c)/d

a ^ (b 3 d)/(2 3 c).

e % (2 3 f 3 c)/d

34 is made long so that it meets the aforementioned
Equation.
[0041] As a third form of the tilt suppressing structure,
the slide portion 41a of the restraining member 4 that
slides on the slide portion 61a of the unlocking member
6 has a curved surface, which has a radius of curvature
(R) of 30 mm or less. It is preferable that the radius of
curvature (R) be 20 mm or less and further preferable
that it be 15 mm or less. With this, the restraining mem-
ber 4 is liable to return to a flat state if the radius of cur-
vature is smaller, when the restraining member 4 returns
to the flat state by oscillation of the slide portion 41a
caused when the circumferential urging force produced
by the urging member 5 becomes unequal because of
the tilt of the restraining member 4.
[0042] As a fourth form of the tilt suppressing struc-
ture, the lower end of the leg portion 63 of the unlocking
member 6 in the locked state is provided to project from
the lower end (addendum circle) of the reel gear 24, be-
cause the space between the restraining gear 42 and
the locking tooth portion 29 becomes large and the al-
lowable tilt angle of the restraining member 4 can be
made large, if the quantity of movement of the unlocking
member 6 is increased when the unlocking operation is
performed (see Fig. 1). With this arrangement, when the
driving gear 13 meshes with the reel gear 24, the leg
portions 63 of the unlocking member 6 are pushed up
before the driving gear 13 meshes with the reel gear 24.
For this reason, the extent to which the leg portions 63
are pushed up until the driving gear 13 completely
meshes with the reel gear 24, that is, the extent of move-
ment of the unlocking member 6 becomes large. There-
fore, the space between the restraining gear 42 and the
locking protrusion 27 becomes large in the unlocked
state.
[0043] As a fifth form of the tilt suppressing structure,
in order to similarly make the space between the re-
straining gear 42 and the locking protrusion 27 larger in
the unlocked state, the slide portion 41a of the restrain-
ing member 4 and the slide portion 61a of the unlocking
member 6 are provided so that they contact each other
in the locked state shown in Fig. 1. That is, the restrain-
ing member 4 at the lowered position (locked state) does
not always need to abut the unlocking member 6, be-
cause the restraining gear 42 meshes with the locking
tooth portion 29 and is stopped. However, if there is
clearance between the restraining member 4 and the
unlocking member 6 when the unlocking member 6
moves in the unlocking direction, the quantity of move-
ment of the restraining member 4 is reduced by the
quantity of the clearance with respect to the quantity of
movement of the unlocking member 6. Therefore, if the
restraining member 4 and the unlocking member 6 are
in contact with each other in the locked state, the gap
between the restraining gear 42 and the locking tooth
portion 29 can be made larger in the unlocked state,
while assuring the extent of movement of the restraining
member 4.
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[0044] As a sixth form of the tilt suppressing structure,
in order to make the gap between the restraining gear
42 and the locking tooth portion 29 larger in the unlocked
state even if the extent of movement of the restraining
member 4 during the unlocking operation is the same,
the space "c" between the restraining gear 42 and the
locking tooth portion 29 is set greater than or equal to
the whole depth "t" of the restraining gear 42 (see Fig.
5). That is, the relationship between c and t is set to c
^ t. It is preferable that the relationship be c ^ 1.2t and
further preferable that it be c ^ 1.4t. If teeth are the same
in shape, increasing the number of teeth of the restrain-
ing gear 42 can reduce the whole tooth depth "t" and
make the aforementioned space "c" larger. Therefore,
when the restraining member 4 tilts slightly, the contact
between the restraining gear 42 and the locking tooth
portion 29 can be prevented. Inaddition, a reduction in
the pitchbetween adjacent teeth in the restraining gear
42 reduces slackening or stretching of magnetic tape in
the locked state.
[0045] Note that practically, the aforementioned vari-
ous tilt suppressing forms are constructed in combina-
tion so that the tilt of the restraining member 4 is pre-
vented.
[0046] Furthermore, in the present invention, the reel-
rotation restraining means adopts a structure for pre-
venting the disengagement of the magnetic tape from a
tape leader pin which is caused by the magnetic tape
pulled in the locked state by falling shock, etc.
[0047] The restraining gear 42 of the restraining mem-
ber 4 and the locking tooth portion 29 have a triangular
cross section, as illustrated in Fig . 7. Each tooth of the
locking tooth portion 29 on the side of the reel 2 has a
front inclined face 29b which faces in the winding direc-
tion (indicated by an arrow W) and a rear inclined face
29a which faces in the reverse winding direction (indi-
cated by an arrow U). On the other hand, each tooth of
the restraining gear 42 on the restraining member 4 has
a front inclined face 42a which abuts the rear inclined
face 29a of the locking tooth portion 29 when the reel 2
is rotated in the reverse winding direction (indicated by
an arrow U), and a rear inclined face 42b which abuts
the front inclined face 29b when the reel 2 is rotated in
the winding direction (indicated by an arrow W).
[0048] In the tooth of the restraining gear 42, the apex
angle γ is within 90 degrees, the interior angle α of the
front inclined face 42a with respect to a vertical plane
"s" is 30 degrees or greater, the interior angle β of the
rear inclined face 42a with respect to the vertical plane
"s" is 30 degrees or greater, and α and β are approxi-
mately the same. In the tooth of the locking tooth portion
29, as with the tooth of the restraining gear 42, the apex
angle γ' is within 90 degrees, the interior angle α' of the
rear inclined face 29a with respect to a vertical plane s'
is 30 degrees or greater, the interior angle β' of the front
inclined face 29a with respect to the vertical plane s' is
30 degrees or greater, and α' and β' are approximately
the same. However, γ is greater than or equal to γ'. That

is, the restraining gear 42 and the locking tooth portion
29 are formed in a range of 60° %γ'%γ% 90° and 30°
%α, β, α', β' % 45°.
[0049] Note that the restraining gear 42 and the lock-
ing tooth portion 29 are formed in conical form so that
the whole tooth depth of the outer peripheral portion be-
comes higher. Thus, the outer peripheral portions mesh
each other earlier.
[0050] Now, a description will be given of the opera-
tion of the reel - rotation restraining means 10. In a non-
operative state, such as an archived state, etc., of the
magnetic tape cartridge 1 shown in Fig. 1, the restrain-
ing member 4, the unlocking member 6, and the reel 2
are moved to the side of the lower case 32 of the car-
tridge case 3 by the urging force of the urging member
5. The center opening 32a in the lower case 32 is closed
by the reel 2. The unlocking member 6 is at the lowered
position where the bottom surface abuts the top surface
of the bottom wall 21a of the reel hub 21. The lower ends
of the leg portions 63 of the unlocking member 6 project
from the tooth edge of the reel gear 24. The restraining
member 4 abutting the top surface of the unlocking
member 6 is also at its lowered position. The locking
tooth portion 29 of the reel 2 mesh with the restraining
gear 42 of the restraining member 4. Thus, the restrain-
ing member 4 restricts rotation of the reel 2 and is in a
locked state of preventing the operation of loading the
magnetic tape.
[0051] On the other hand, in the operative state of Fig.
2 in which the magnetic tape cartridge 1 is loaded into
the drive mechanism of the recording-reproducing unit,
the rotating shaft 12 of the rotation means 11 approach-
es the bottom surface of the reel 2. Also, the driving gear
13 meshes with the reel gear 24 and moves and holds
the reel 2 slightly upward. Then, the tooth edges of the
driving gear 13 abut the lower ends of the leg portions
63 of the unlocking member 6 and push them up. As a
result, the unlocking member 6 moves upward against
the urging force of the urging member 5, and the re-
straining member 4, along with this unlocking member
6, also moves in the upward unlocking direction. This
unlocks the engagement between the teeth of the re-
straining gear 42 and the locking tooth portion 29,
whereby the reel 2 becomes free to rotate. In this un-
locked state, the magnetic tape is loaded or unloaded
by the drive mechanism of the recording-reproducing
unit.
[0052] In the locked state, the tilt of the restraining
member 4 is suppressed or removed by adopting the
aforementioned various forms of the tilt suppressing
structure. Also, the gap between the restraining gear 42
and the locking tooth portion 29 is made larger in the
unlocked state. Therefore, the contact between the re-
straining gear 42 and the locking tooth portion 29 is pre-
vented, the occurrence of an undesirable sound is pre-
vented, and a hindrance to rotation of the reel 2 is pre-
vented. In this manner, the magnetic tape can be rotated
without being subjected to a load of some magnitude.
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[0053] In addition, since the interior angels α and β of
the inclined faces of each tooth of the restraining gear
42 and the interior angles α' and β' of each tooth of the
locking tooth portion 29 is set between 30 and 45 de-
grees, the reel 2 can be reliably locked in the meshed
state between the restraining gear 42 and the locking
tooth portion 29. Furthermore, even if the restraining
gear 42 and the locking tooth portion 29 are shifted in
phase from each other when they are locked, the extent
of movement due to the mesh between the restraining
gear 42 and the locking tooth portion 29 will be slight in
the reverse winding direction and the winding direction.
The slack of the magnetic tape is also slight, so a pulling
force that is exerted on the magnetic tape by the move-
ment of the reel 2 in the winding direction W is small.
Therefore, the disengagement of the magnetic tape
from a tape leader pin due to forced locking can be pre-
vented.
[0054] When, in the aforementioned locked state, the
reel 2 is rotated in the winding direction W by falling
shock, etc., and an excessive pulling force is exerted on
the magnetic tape, the re strain ing member 4 is moved
upward in the unlocking direction against the urging
member 5 by the inclined faces 42a and 29a of the re-
straining gear 42 and the locking tooth portion 29 which
face in the reverse winding direction U, because the in-
terior angles of the inclined surface 42a and 29a are 30
degrees or greater. With the upward movement of the
restraining member 4, the restraining gear 42 and the
locking tooth portion 29 are disengaged from each other
and the reel 2 is rotated in the reverse winding direction
U, that is, the tape slackening direction, so pulling force
is reduced and alleviated. Thus, stretching and disen-
gagement of the magnetic tape can be prevented.
[0055] While the present invention has been de-
scribed with reference to the preferred embodiments
thereof, the invention is not to be limited to the details
given herein, but may be modified within the scope of
the invention hereinafter claimed.

Claims

1. A magnetic tape cartridge comprising:

a cartridge case where a single reel with mag-
netic tape wound thereon is rotatably housed;
and
reel-rotation restraining means which, when
not used, goes to a locked state to restrict ro-
tation of said reel and, when used, goes from
said locked state to an unlocked state to allow
said rotation; said reel-rotation restraining
means having a restraining member for restrict-
ing rotation of said reel by moving toward or
away from said reel, an urging member for urg-
ing said restraining member in a restraining di-
rection, and an unlocking member for moving

said restraining member in an unlocking direc-
tion, by rotating integrally with said reel and
moving according to a chucking operation of ro-
tation means of a drive unit;
wherein said restraining member has a re-
straining gear which meshes with a locking
tooth portion formed in said reel to restrain ro-
tation of said reel, said restraining member be-
ing supported by a support portion of said car-
tridge case so that it is slidable without being
rotated; and
the following relationship is met:

where "a" represents the length of engagement be-
tween said restraining member in said unlocked
state and said support portion, "b" represents the
clearance between said restraining member and
said support portion, "c" represents the space be-
tween a tooth of said restraining gear and said lock-
ing tooth portion, and "d" represents the outside di-
ameter of said restraining gear.

2. A magnetic tape cartridge comprising:

a cartridge case where a single reel with mag-
netic tape wound thereon is rotatably housed;
and
reel-rotation restraining means which, when
not used, goes to a locked state to restrict ro-
tation of said reel and, when used, goes from
said locked state to an unlocked state to allow
said rotation; said reel - rotation restraining
means having a restraining member for restrict-
ing rotation of said reel by moving toward or
away from said reel, an urging member for urg-
ing said restraining member in a restraining di-
rection, and an unlocking member for moving
said restraining member in an unlocking direc-
tion, by rotating integrally with said reel and
moving according to a chucking operation of ro-
tation means of a drive unit;
wherein said reel has a reel gear which meshes
with a driving gear of drive means of said drive
unit;
said unlocking member has a main body which
abuts said restraining member, and leg portions
whose lower ends abut part of said drive means
of said drive unit through guide holes provided
to penetrate said reel gear; and
in said locked state, the lower ends of said leg
portions of said unlocking member project from
a tooth edge of said reel gear.

3. A magnetic tape cartridge comprising:

b % (2 3 a 3 c)/d
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a cartridge case where a single reel with mag-
netic tape wound thereon is rotatably housed;
and
reel-rotation restraining means which, when
not used, goes to a locked state to restrict ro-
tation of said reel and, when used, goes from
said locked state to an unlocked state to allow
said rotation; said reel-rotation restraining
means having a restraining member for restrict-
ing rotation of said reel by moving toward or
away from said reel, an urging member for urg-
ing said restraining member in a restraining di-
rection, and an unlocking member for moving
said restraining member in an unlocking direc-
tion, by rotating integrally with said reel and
moving according to a chucking operation of ro-
tation means of a drive unit;
wherein said restraining member has a re-
straining gear which meshes with a locking
tooth portion formed in said reel to restrain ro-
tation of said reel, said restraining member be-
ing supported by a support portion of said car-
tridge case so that it is slidable without being
rotated; and
in said unlocked state, the space between a
tooth of said restraining gear and said locking
tooth portion is set to a length greater than or
equal to a tooth depth of said restraining gear.

4. The magnetic tape cartridge as set forth in claim 3,
wherein said space is set greater than or equal to
1.2 times the tooth depth of said restraining gear.

5. The magnetic tape cartridge as set forth in claim 3,
wherein said space is set greater than or equal to
1.4 times the tooth depth of said restraining gear.

6. A magnetic tape cartridge comprising:

a cartridge case where a single reel with mag-
netic tape wound thereon is rotatably housed;
and
reel-rotation restraining means which, when
not used, goes to a locked state to restrict ro-
tation of said reel and, when used, goes from
said locked state to an unlocked state to allow
said rotation; said reel-rotation restraining
means having a restraining member for restrict-
ing rotation of said reel by moving toward or
away from said reel, an urging member for urg-
ing said restraining member in a restraining di-
rection, and an unlocking member for moving
said restraining member in an unlocking direc-
tion, by rotating integrally with said reel and
moving according to a chucking operation of ro-
tation means of a drive unit;
wherein either a slide portion of said restraining
member or a slide portion of said unlocking

member is formed into a curved surface which
has a radius of curvature of 30 mm or less.

7. The magnetic tape cartridge as set forth in claim 6,
wherein the radius of curvature of said curved sur-
face is 20 mm or less.

8. The magnetic tape cartridge as set forth in claim 6,
wherein the radius of curvature of said curved sur-
face is 15 mm or less.

9. A magnetic tape cartridge comprising:

a cartridge case where a single reel with mag-
netic tape wound thereon is rotatably housed;
and
reel-rotation restraining means which, when
not used, goes to a locked state to restrict ro-
tation of said reel and, when used, goes from
said locked state to an unlocked state to allow
said rotation; said reel-rotation restraining
means having a restraining member for restrict-
ing rotation of said reel by moving toward or
away from said reel, an urging member for urg-
ing said restraining member in a restraining di-
rection, and an unlocking member for moving
said restraining member in an unlocking direc-
tion, by rotating integrally with said reel and
moving according to a chucking operation of ro-
tation means of a drive unit;
wherein said restraining member has a re-
straining gear which meshes with a locking
tooth portion formed in said reel to restrain ro-
tation of said reel;
said urging member is supported by a spring
receiver formed in said cartridge case; and
the following relationship is met:

where "c" represents the space between a tooth of
said restraining gear in said unlocked state and said
locking tooth portion, "d" represents the outside di-
ameter of said restraining gear, "e" represents the
clearance between an outer periphery of saidurging
member and an inner periphery of said spring re-
ceiver, and "f" represents the length of engagement
between said urging member and said spring re-
ceiver.

10. A magnetic tape cartridge comprising:

a cartridge case where a single reel with mag-
netic tape wound thereon is rotatably housed;
and
reel-rotation restraining means which, when
not used, goes to a locked state to restrict ro-

e % (2 3 f 3 c)/d
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tation of said reel and, when used, goes from
said locked state to an unlocked state to allow
said rotation; said reel-rotation restraining
means having a restraining member for restrict-
ing rotation of said reel by moving toward or
away from said reel, an urging member for urg-
ing said restraining member in a restraining di-
rection, and an unlocking member for moving
said restraining member in an unlocking direc-
tion, by rotating integrally with said reel and
moving according to a chucking operation of ro-
tation means of a drive unit;
wherein said restraining member has a re-
straining gear which meshes with a locking
tooth portion formed in said reel to restrain ro-
tation of said reel; and
a tooth of said restraining gear has two inclined
faces which have an apex angle and interior an-
gles, said apex angle being between an apex
angle of the locking tooth portion of said reel
and 90 degrees, and said interior angles being
30 degrees or greater with respect to a vertical
line and also being approximately the same.

11. The magnetic tape cartridge as set forth in claim 10,
wherein said locking tooth portion and the tooth of
said restraining gear are formed from synthetic res-
in material.
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